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Abstract
 As an unavoidable byproduct of their manufacturing processes, thousands of 
wasted juice cartons accumulate daily at Doi Kham Food Products’ juice packaging 
factory in Chiang Rai, Thailand. Furthermore, this waste cannot be managed 
because there are no recycling facilities in the area. Our goal was to find solutions 
for repurposing the wasted juice cartons in a way that benefitted the community. 
Our team evaluated Doi Kham’s problem and expectations, assessed the needs 
of the community, and analyzed the feasibility of different reuse programs. We 
developed three effective and beneficial solutions: a microenterprise plan that will 
strengthen Doi Kham’s community relations, an educational reuse program for local 
schools, and a partnership between Doi Kham and a recycling company.
iii
Problem
Doi Kham Food Products Co Ltd. is currently facing a waste generation problem at their juice factory 
located in the Chiang Rai province. The factory currently produces over 3,000 wasted juice cartons every 
day as a byproduct of their manufacturing process. With no recycling plants nearby, the wasted cartons 
are currently building up at a local waste facility. Doi Kham has asked us to find repurposing or recycling 
solutions for the waste that benefit the local community.
The goal of our project was to develop 
the most effective and feasible plan for 
repurposing Doi Kham Food Products’ waste 
juice cartons in order to benefit the Pa Sang 
community.
Doi Kham was founded in 1969, under 
his majesty King Bhumibol Adulyadej, 
as a Royal Foundation project initiative 
designed to provide an alternative source 
of income to opium poppy farming. While 
the company now operates independently 
from the Royal Foundation, the original 
Corporate Social Responsibility (CSR) 
goals and community focus of the late 
King are still fundamental to the company. 
In conjunction with their CSR goals, Doi 
Kham is also focused on minimizing the 
negative environmental effects of their 
manufacturing process. Waste generation 
is rapidly increasing around the world 
and packaged food containers, such as 
the ones that Doi Kham produces, are 
significant contributors to the waste 
problem. For this reason, Doi Kham has 
made it a goal to mitigate the detrimental 
effects of their waste production.
Background 
Project Goal 
Executive Summary
iv
Methodology
To achieve our goal we toured the Doi Kham factory in Mae Chan and interviewed 
Doi Kham employees and community members, to determine the current waste 
situation and the expectations for the project. We researched and contacted 
recycling organizations in Thailand and worldwide, that are familiar with beverage 
carton waste problems. Using the information from our research and interviews we 
evaluated possible reuse techniques based on their feasibility and the impacts they 
would have on  Doi Kham and the local community. Finally, we developed microen-
terprise and corporate partnership plans that would best fulfill Doi Kham’s CSR and 
waste management goals. 
Key Finding One: Doi Kham’s equipment and manufacturing process 
is extremely productive at approximately 99 percent 
efficiency. For this reason, the team determined that 
altering the machinery or production process would 
not be a feasible solution to the waste problem. 
There are several sources and types of waste being 
generated, but wasted beverage cartons are the most 
abundant and concerning.
Key Finding Two: Both Doi Kham and the community expressed interest 
in making upcycled goods, such as baskets, from 
the wasted juice cartons, and in incorporating reuse 
programs into local schools’ curriculums. These 
projects could serve as an alternative source of 
income for community members, and could spread 
awareness of reuse throughout the community. 
However, due to the large volumes of waste being generated, Doi Kham wanted to find a 
solution that could manage the entirety of the waste produced. For these reasons, Doi Kham 
decided they needed multiple options that, enacted together, could fulfill their CSR goals and 
manage all the waste.
Key Finding Three: We learned that Doi Kham is very interested in forming 
a partnership with a recycling organization to manage 
all of their waste. After contacting several recycling 
companies in Thailand and around the world, the 
Thai company Fiber Pattana seemed best fit to form 
a partnership with Doi Kham. This is because we 
discovered that Fiber Pattana’s CSR ambitions are 
synonymous with Doi Kham’s ambitions. In their not-for-profit accounts, donated wasted 
cartons are recycled into products which Fiber Pattana donates back to victims of natural 
disasters. The paper pulp byproduct from these donations, and the ensuing sales from 
Fiber Pattana’s ‘Eco-Paper’ products, allows the company’s not-for-profit account to be 
economically feasible.
Reccomendations
We recommend an agreement and partnership to 
be formed between Doi Kham and Fiber Pattana 
that results in a collaborative CSR project. 
The solution we have found most effective 
in addressing Doi Kham’s waste generation problem, 
and in augmenting Doi Kham’s CSR ambitions, is 
a partnership between Doi Kham and the beverage 
carton recycling company, Fiber Pattana. Doi Kham 
would donate its wasted juice cartons to Fiber 
Pattana, and in turn, Fiber Pattana would repurpose 
them into green building materials and donate the 
products to those in need or sell them at reasonable 
prices in the Chiang Rai province. Fiber Pattana 
needs more beverage cartons and Doi Kham aims 
to mitigate the effects of its waste production. This 
partnership would be mutually benificial to both 
companies’ CSR goals. 
We recommend a small portion of the 
wasted beverage cartons be repurposed into 
upcycled goods such as baskets.
We recommend a microenterprise, where 
wasted juice cartons are repurposed into 
upcycled goods, such as baskets, to support 
the relationship between Doi Kham and the local 
community. Doi Kham would buy the baskets 
from the local residents, which would provide an 
added income for the local residents. The baskets 
would be sold for special occasions at the Doi 
Kham store.
Conclusion
With these recommendations, we hope that Doi Kham is able to mitigate the effects of the waste generated in 
their packaging processes, while stregnthening its relationship with the Pa Sang community. 
We recommend Doi Kham send a small 
fraction of their wasted juice cartons to local 
schools in the Pa Sang district.
We recommend that Doi Kham send some of their 
wasted juice cartons to the local schools in Pa 
Sang to be used as planters or art supplies. This 
would not only help educate children on how 
to repurpose waste and develop their creativity 
skills, but it would also fulfill Doi Kham’s CSR 
goal. If this project is successful, we recommend 
that Doi Kham’s wasted juice cartons be sent to 
other schools in Chiang Rai as well.
v
vi
Acknowledgements 
We would like to express our sincerest gratitude to the following organizations, 
professors, and individuals that supported us throughout the course of this project. 
Without their help, this project would not have been possible.
Doi Kham Food Products for providing us with this project opportunity, and for 
supporting us throughout the project. 
Thanapon Sitti, from Doi Kham Food Products, for taking care of us during our trips, 
being accessible to answer all of our questions, and organizing all of our meetings 
and events while in Chiang Rai.
Napol Muenkiang and Amaruta Phaitecha, from Doi Kham Food Products, for their 
support and guidance throughout the project. 
Preecha Kumboonrong, the mayor of the Pa Sang community, for meeting with us, 
offering his feedback, and providing a tour of the community.
Saichon Sittikulwanich, the marketing manager of Fiber Pattana, for his significant 
contribution to this project, and for his support during our meeting in Bangkok and 
our presentations to Doi Kham.
Ajarn Sumalee for preparing the WPI students for their term in Thailand, and for 
being a wonderful Thai teacher. 
Ajarns Supawan Tantayanon, Melissa Belz, and Dan DiMassa for their continual 
guidance and support throughout the project.
Chulalongkorn University and Worcester Polytechnic Institute for providing their 
students with the opportunity to work on a collaborative social science project.
The Department of Chemistry and the Bachelor of Science in Applied Chemistry 
(BSAC) program for providing students with resources and a pleasant work space.
The office of Interdisciplinary and Global Studies Division (IGSD) at WPI for 
preparing students to travel abroad, providing valuable travel information, and 
handling students’ visas. 
 vii 
Table of Contents 
Abstract .......................................................................................................................................... ii 
Executive Summary ..................................................................................................................... iii 
Acknowledgements ...................................................................................................................... vi 
List of Tables & Figures ............................................................................................................ viii 
List of Authorship ........................................................................................................................ ix 
Chapter One: Introduction .......................................................................................................... 1 
Chapter Two: Background .......................................................................................................... 2 
2.1 Solid Waste Problems ........................................................................................................................2 
2.2 Waste Reduction ................................................................................................................................2 
2.3 Corporate Social Responsibility (CSR) ...........................................................................................4 
Chapter Three: Methodology ...................................................................................................... 6 
3.1 Project Goal .......................................................................................................................................6 
3.2 Objectives ...........................................................................................................................................6 
Chapter Four: Findings & Results .............................................................................................. 9 
4.1 Group 1: Doi Kham & the Pa Sang, Mae Chan Community ........................................................9 
4.2 Group 2: Small-Scale Repurposing Solutions ...............................................................................13 
4.3 Group 3: Large-Scale Recycling Solutions ....................................................................................17 
Chapter Five: Recommendations .............................................................................................. 20 
5.1 Group 1: Large-Scale Recycling Recommendations ....................................................................20 
5.2 Group 2: Small-Scale Repurposing Recommendations ...............................................................22 
Conclusion ................................................................................................................................... 24 
References .................................................................................................................................... 25 
Glossary of Technical Terms ..................................................................................................... 28 
Appendices ................................................................................................................................... 29 
Appendix A: Interview Questions for Owner of Local Trash Facility in Chiang Rai. ...................29 
Appendix B: Interview Questions for Secretary of a Local Elementary School, Baan Pa Sang. ...30 
Appendix C: Interview Questions for Local Government .................................................................31 
Appendix D: Interview Questions for Phillip Baker ..........................................................................32 
Appendix E: Interview Questions for Ciudad Saludable ..................................................................33 
Appendix F: Small Scale Feasibility and Impacts Table ...................................................................34 
Appendix G: Large Scale Feasibility and Impacts Table ..................................................................35 
Appendix H: Doi Kham Waste Data for September 2016 - January 2017 ......................................36 
Appendix I: Microenterprise Handbook - English Version ..............................................................39 
Appendix J:  Microenterprise Handbook - Thai Version ..................................................................41 
 
 viii 
List of Tables & Figures 
Figure 1: Trash Pile at Charoen Phol in Mae Chan, Chiang Rai ...........................................................3	
Figure 2: Children from the Pa Sang Community painting Doi Kham Juice Cartons .......................10	
Table 1: Sources of Waste at Doi Kham’s Chiang Rai Factory ............................................................11	
Figure 3: Doi Kham Waste Production Flowchart .................................................................................11	
Table 2: Doi Kham Waste Statistics for January ...................................................................................13	
Figure 4: Water bottle planters created by kindergarten students in Pa Sang Elementary School ..14	
Figure 5: Painted Doi Kham juice cartons created by students at Pa Sang Elementary School ........15	
Figure 6: Upcycled hat made from wasted Doi Kham juice cartons by Doi Kham employees ..........16	
Figures 7 and 8: Kale grown in Doi Kham juice carton by Chulalongkorn Students ........................17	
Figure 9: Compressed Wasted Juice Cartons .........................................................................................19	
  
 ix 
List of Authorship 
Abstract: Jasmine Feliciano 
Executive Summary: All 
Acknowledgements: All 
1: Introduction: All 
2: Background: (Edited by all) 
Waste Reduction: Jasmine Feliciano, Logan Mies 
Obstacles to Waste Reduction: Lenna Quackenbush,  Valentina Zapata 
Lack of Recycling and Repurposing in Thailand: Jiratha Jatupornkarnchana, Ranchida 
Denphaetcharangkul 
Corporate Social Responsibility: Paweenuch Teerasumran, Patra Watunyuta, Logan 
Mies, Valentina Zapata 
3: Methodology: (Edited by Logan Mies) 
Objective 1: Valentina Zapata 
Objective 2: Jasmine Feliciano, Paweenuch Teerasumran 
Objective 3: Jiratha Jatupornkarnchana, Ranchida Denphaetcharangkul, Patra Watunyuta 
Objective 4: Lenna Quackenbush 
Objective 5: Logan Mies 
4: Results: (Edited by all) 
Finding 1: Valentina Zapata 
Finding 2: Lenna Quackenbush, Jiratha Jatupornkarnchana 
Type of Waste Flowchart: Paweenuch Teerasumran, Jiratha Jatupornkarnchana 
Finding 3: Lenna Quackenbush 
Finding 4: Jasmine Feliciano 
Finding 5: Jasmine Feliciano 
Finding 6: Valentina Zapata 
Finding 7: Ranchida Denphaetcharangkul, Jiratha Jatupornkarnchana 
Finding 8: Lenna Quackenbush 
Finding 9: Valentina Zapata 
Finding 10: Logan Mies 
Feasibility Table: Patra Watunyuta, Ranchida Denphaetcharangkul   
5: Recommendations: (Edited by all) 
Group 1: Valentina Zapata 
Recommendation 1: Logan Mies  
Recommendation 2: Jasmine Feliciano, Jiratha Jatupornkarnchana 
Recommendation 3: Jiratha Jatupornkarnchana, Ranchida Denphaetcharangkul, 
Lenna Quackenbush 
Group 2: Lenna Quackenbush, Patra Watunyuta 
Recommendation 4: Valentina Zapata, Ranchida Denphaetcharangkul   
Recommendation 5: Jasmine Feliciano, Paweenuch Teerasumran 
Conclusion: Jasmine Feliciano, Logan Mies, Lenna Quackenbush 
 1 
Chapter One: Introduction 
 Two trillion pounds of waste are currently added to the planet each year, and this amount 
is expected to increase steadily (Hoornweg & Bhada-Tata, 2012). Failures to manage waste 
responsibly are causing environmental and public health problems all over the world. Increased 
availabilities and dependencies on packaged food products, as a result of expanding 
consumerism, has significantly contributed to the rise in waste generation. 
 Most packaged food products are contained in aseptic packaging, which is meant to 
protect food from damage and extend the foods’ shelf life. Juice carton aseptic packaging is 
composed of layers of paperboard, polyethylene, and aluminum foil, thus making it difficult and 
expensive to recycle. Efforts to recycle aseptic packaging are expanding, but can be 
unsustainable in areas where there is little incentive to front the extra cost for recycled goods. In 
Thailand, 88% of people choose to buy cheaper products, contained in non-recycled packaging, 
rather than buying those in recycled packaging (TCDC, 2009). 
 Thailand is experiencing a rapid rise in consumption of packaged food products, thus 
aseptic food packaging is becoming more prevalent in waste generation (Packaged food in 
thailand. 2016). The environmental and public health challenges of packaged food waste are 
pertinent to our project sponsor, Doi Kham Food Products Co. Ltd. (Doi Kham), one of the 
largest and most well-known fruit and juice producers in Thailand. Currently, they are facing a 
waste management problem at their juice factory located in the Pa Sang community of the Mae 
Chan district in the Chiang Rai province. The factory currently produces over 3,000 wasted juice 
cartons every day as a byproduct of their manufacturing process, and there is no local treatment 
or recycling facility.  
 The goal of this project was to develop the most effective and feasible plan for 
repurposing Doi Kham’s wasted juice cartons in order to benefit the Pa Sang community. We 
planned and completed five objectives to achieve this goal. Our objectives aimed to determine 
the nature of the waste and the expectations of the community and company. With this 
information, we brainstormed possible solutions for treating the wasted juice cartons. We 
interviewed and gauged the Chiang Rai residents’ willingness to participate in proposed 
programs before we developed and proposed a suitable plan to Doi Kham. 
 This report contains a background chapter that explains global waste problems, reuse and 
repurposing programs, industry-community relations, and a brief history of Doi Kham. The 
methodology chapter includes our project’s goal, objectives, and steps carried out to complete 
our project. Our findings and results chapter explains our site visits, and interviews with the 
community members and Doi Kham employees. Finally, in our recommendations chapter, we 
detail a partnership between Doi Kham and a recycling company, a microenterprise plan, and an 
educational recycling program. 
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Chapter Two: Background 
 In order to sustainably provide all the resources the world population uses, and to absorb 
all the waste it generates, we currently need 1.5 Earths (Ewing et al., 2010). Given that we only 
have one Earth at our disposal, we must find more efficient methods of waste management, and 
minimize the amount of waste being produced. In this chapter, we explain waste problems 
globally and specifically in Thailand. We then outline the methods and obstacles to reducing 
waste. The chapter concludes with a description of Corporate Social Responsibility (CSR) and 
how it applies to companies such as our sponsor, Doi Kham Food Products Co. Ltd.   
2.1 Solid Waste Problems 
 Over the past few decades, the global spread of consumer-based lifestyles has led to a 
demand for further industrialization. Because solid waste is mostly a byproduct of consumer 
goods, rising world populations and consumption per capita have resulted in overwhelming 
increases in waste generation. This is especially true for developing countries in Southeast Asia 
(Chiemchaisri, Juanga, & Visvanathan, 2007). According to the Thailand Pollution Control 
Department (PCD), Thailand increased municipal waste production from approximately 14 
million tons in 2003 to approximately 27 million tons in 2013 (Thai Publica, 2014).  
 Waste management failures are causing environmental and public health problems. When 
waste decomposes in landfills, carbon is released as methane and other volatile compounds 
known as biogas (Gersberg, 2010). In Thailand, methane emissions are predicted to rise from 
approximately 127,000 tons per year in 2004, to 374,000 tons per year by 2020 (Chiemchaisri et 
al., 2007). This is significantly concerning because methane is up to 20 times more potent than 
carbon dioxide as a greenhouse gas (Zhang, Tan, & Gersberg, 2010). Additionally, when 
landfills lack adequate ground protection, they allow toxins to leach into groundwater, which 
affects the quality of drinking water (Euller & Petersen, 2014). In 2004, there were over three 
times as many open dumps as landfills in Thailand. (Chiemchaisri et al., 2007). Open dumps, 
unlike most landfills, lack proper management and regulation, and thus pose greater health, 
safety, and environmental threats (Idris, Inanc, & Hassan, 2004). In order to protect the public 
health of its citizens, Thailand’s waste management policies are in need of alternative waste 
disposal solutions. 
2.2 Waste Reduction 
2.2.1 Obstacles to Waste Reduction 
 The most obvious method for reducing waste generation would be decreasing the 
consumption of goods, but in cases of developing countries this would entail reductions in 
economic activity (Ngoc & Schnitzer, 2009). In fact, cultures in developing countries are 
becoming more consumeristic because prices of consumer goods are falling due to streamlined 
industrial processes (World Bank, 2007). For example, “both the growth of economic 
development and the population, which increased sharply from 48 million (people) in 1982 to 65 
million (people) in 2006, have resulted in the increase of municipal solid waste generation in 
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Thailand” (Chiemchaisri et al., 2007, pg. 14). Developing countries like Thailand often lack the 
necessary economic viability, legislation, technical knowledge, and willingness for implementing 
proper waste management services (Guerrero, Maas, & Hogland, 2013). 
2.2.2 Lack of Recycling and Repurposing in Thailand 
 Now, and even more so looking forward, focus on waste generation and management 
needs to become an integral part of developing infrastructures. Sustainable methods of municipal 
solid waste management (MSWM) are recycling and repurposing. Recycling may take place in 
formal and informal ways. Formal recycling requires large-scale infrastructure, where waste is 
separated by material composition or reprocessed, and then reconstituted into new products 
(Rodríguez-Gómez et al., 2015). Informal recycling methods are small-scale, labor-intensive, 
unregulated services that serve as alternatives to more expensive formal recycling practices 
(Wilson, Velis, & Cheeseman, 2006). 
 Due to lack of infrastructure for MSWM, there is a clear distinction between the 
recycling rates of developing and developed countries. Approximately 11 percent of waste in 
Thailand is recycled (Zhang, Tan, & Gersberg, 2010), whereas in Germany, 65 percent of waste 
is recycled (McCarthy, 2016). This difference is clearly evident in Chiang Rai, Thailand, where 
there are no formal recycling facilities (Eaktanatch Tethunyawarakul, personal communication, 
Jan 12, 2017). The lack of recycling and reuse options in the Mae Chan district of Chiang Rai are 
further compounded due to increased amounts of wasted aseptic beverage containers from local 
manufacturing processes. An example of wasted aseptic beverage containers accumulating at a 
local facility in Mae Chan can be seen in Figure 1 below. 
 
 
Figure 1: Trash Pile at Charoen Phol in Mae Chan, Chiang Rai 
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 The most abundant distributor of aseptic beverage containers is Tetra Pak. In 2015, 184 
billion Tetra Pak containers were sold in over 170 countries (Tetra pak facts & figures. 2016). 
Tetra Pak containers are designed to have multiple layers consisting of aluminum, polyethylene, 
and paperboard in order to store liquids for long periods of time without deteriorating. This 
makes them very resistant to decomposition within landfills. Furthermore, the three different 
layers of the containers make them especially difficult to recycle, because they must be separated 
into each component and recycled separately. As more Tetra Pak containers are produced, the 
available space to dispose of them is becoming increasingly limited. 
 Efforts have been made to mitigate the environmental impacts of wasted Tetra Pak 
containers by repurposing them into creative, value-added, community-appropriate products. For 
example, in the community of San Mateo Rizal in the Philippines, a cooperative of women and 
school children are collecting waste juice cartons to turn them into a wide range of value-added 
products (Lapeña, 2013). One product they are making is a ‘tetra pot,’ a gardening pot made out 
of previously wasted Tetra Pak containers. The ‘tetra pots’ have successfully increased urban 
gardening in the areas where they are sold, allowing the practices of urban residents to become 
more sustainable. Reuse programs, such as this cooperative, are sustainably driving innovation 
and economic growth in developing countries, while reducing the global waste problem and 
supporting community development. 
2.3 Corporate Social Responsibility (CSR) 
 Most companies, regardless of their industry, fundamentally depend on the communities 
in which they operate (Panwar, Nybakk, Hansen, & Pinkse, 2016). Residents from the 
surrounding areas, in addition to their role as customers, often make up the majority of a 
company’s workforce and supply chain (Uddin, Tarique, & Hassan, 2008). Because businesses 
cannot survive without these customers, employees, and suppliers, companies must holistically 
consider their communities as foremost stakeholders in all of their actions. 
 From the other end of this relationship, when a company is a major local employer, its 
presence and performance is often tantamount to the economic stability of its community (Uddin 
et al., 2008, p. 200). Steady employee salaries fuel local trade and service industries, suppliers 
are able to produce knowing their futures are secure, and local governments can put trust behind 
their planning of infrastructure developments (Littlewood, 2014). In successful scenarios, 
relationships between industries and their communities are both mutually dependent and 
mutually beneficial. However, achieving and retaining these relationships is no simple process.  
 Economic growth and industrialization have led to the presence of greater corporate 
activity in developing countries (World Bank, 2007, p. 1). The presence of more factories and 
businesses provides certain benefits to surrounding communities, such as new job opportunities. 
However, corporate activity is almost always directly followed by negative effects on the 
surrounding environment related to overuse of natural, non-renewable resources of energy, 
pollution, degeneration of biodiversity, climate change, and deforestation, among others (Uddin 
et al., 2008). Pollution and waste from industry remain prevalent hazards to the wellbeing of 
community members. 
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 Although residents of most developing areas actively seek opportunities for economic 
growth, they have particularly deep cultural and environmental values, which should not be 
overlooked (Idemudia, 2007; Tang-Lee, 2016). Over time, companies have realized the need to 
mitigate their negative impacts, which has led to the rise of the concept of Corporate Social 
Responsibility (CSR). CSR focuses on ideals and strategies that companies take to make positive 
impacts on the environment and their stakeholders, including consumers, employees, and 
communities (Robertson, 2009). Ultimately, CSR strategies are tailored to the relevant cultural, 
social, political, and economic factors of their specific location, and are thus subject to cultural 
adaptation (Robertson, 2009). Through their CSR strategies, companies define their role and 
perception within the surrounding community.  
 Doi Kham Food Products in the Chiang Rai Province of Thailand is a clear example of 
the importance and success of CSR. In 1970, his majesty King Bhumibhol Adulyadej visited 
Chiang Rai and encountered the problem of opium poppy farming. He suggested a royal project 
initiative for local farmers to plant vegetables and fruits instead of opium poppies. Since the 
agricultural region of Mae Chan is far from the capital, his majesty the King established the Doi 
Kham factory to buy agricultural products from local farmers. This royal project follows his 
majesty’s philosophy of a ‘sufficiency economy’, which is based on the Thai principles of 
moderation, reasonableness, and risk management. His majesty the King believed that modern 
development, which focused only on industrial growth, would eventually lead the country into 
crisis (The Chaipattana Foundation, 2016). As a result, his majesty’s philosophy advocates for 
rural citizens to become self-sufficient in order to ensure the stability of the basic economy 
before focusing on the expansion of the industrial sector (The Chaipattana Foundation, 2016).  
 Today, Doi Kham has expanded out of the Royal Project Foundation, but the company 
still honors his majesty the King’s philosophy in their CSR strategies. Doi Kham’s value on 
community relations and their surrounding environment has driven them to find solutions to their 
waste generation problem. For this reason, Doi Kham asked us to develop feasible options for 
repurposing their wasted juice cartons in a way that directly benefits the surrounding Pa Sang 
community. The steps that we completed to achieve the goal of this project are outlined in the 
following methodology chapter. 
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Chapter Three: Methodology 
 3.1 Project Goal 
 The goal of our project was to develop the most effective and feasible plan for 
repurposing Doi Kham Food Products’ waste juice cartons in order to benefit the Pa Sang 
community. We outlined five objectives to reach this goal.  
3.2 Objectives 
1. Explore the manufacturing process of making the juice cartons and the nature of the 
waste generation problem. 
2. Identify and Understand Doi Kham’s expectations and the Pa Sang residents’ needs. 
3. Determine possible techniques for recycling or reusing waste juice cartons  
4. Evaluate the feasibility and impacts of the chosen programs. 
5. Develop plans for the best reuse techniques that are both viable and beneficial for Doi 
Kham and the Pa Sang community.  
Objective 1:  
Explore the manufacturing process of making the juice cartons and the nature of the waste 
generation problem. 
 In order to propose the best solution possible for Doi Kham’s waste generation, we 
investigated why the problem exists in the first place. The team explored the manufacturing 
process behind the production of Doi Kham juice cartons by visiting the company’s factory in 
Mae Chan, Chiang Rai. During our tour of the factory with the plant manager, we witnessed the 
locations where the waste was being produced, and we further understood how much, and how 
often, waste was being generated. At the end of our tour we obtained a table of official waste 
production statistics for the factory. With the information from this tour, and with the official 
production statistics, we were able to understand the magnitude of the waste production problem 
that our solutions needed to address. By exploring the manufacturing process we were able to 
understand what the sources of waste are, why they happen, and that they cannot be avoided. 
With these pieces of information, we were able to determine the scope of our project, which then 
led us to focus our efforts on reuse and recycling programs rather than on improving 
manufacturing efficiencies. 
Objective 2:  
Identify and Understand Doi Kham’s expectations and the Pa Sang residents’ needs. 
 To understand how Doi Kham’s waste generation problem was affecting the Pa Sang 
community in Mae Chan, the team visited Charoen Phol, a waste facility located less than a mile 
from Doi Kham’s Chiang Rai factory, and interviewed the owner, Mrs. Nitinart 
Tethunyawarakul, who explained how the waste was being stored and the obstacles she faces in 
trying to sell Doi Kham’s waste to other recyclers (Appendix A). The team also interviewed the 
secretary of a local elementary school, Baan Pa Sang, Mrs. Jiraphorn Muangsook, in order to 
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understand what role the environment plays in the school’s curriculum (Appendix B). The team 
gave a presentation about reuse and led a student activity to decorate wasted Doi Kham juice 
cartons to learn how the students viewed reuse and recycling practices.  The team also 
interviewed the assistant to the mayor of the Pa Sang community in order to better understand 
the community, and to learn of any future recycling or reuse plans for the district that may have 
the potential to tie into our project with Doi Kham (Appendix C). To understand Doi Kham’s 
expectations for our project, the team held a presentation for Doi Kham employees at the Chiang 
Rai factory. At the end of this presentation there was a discussion regarding Doi Kham’s current 
waste generation, their relationship with the Pa Sang community, and their hopes for the future 
of the company and our project. Ultimately, these interviews were instrumental in making sure 
that our proposed programs were specifically tailored to the situations of Pa Sang residents, and 
were vital in making sure that our ideas were aligned with those of Doi Kham.  
Objective 3:  
Determine possible techniques for recycling or reusing waste juice cartons. 
 In order to begin the process of determining which techniques for recycling or reusing 
Tetra Pak juice cartons were most suitable for Doi Kham and the Pa Sang community, the team 
conducted extensive background research that considered as many solutions as possible. In 
addition to a diverse literature review, the team contacted various companies and organizations 
of reuse and repurpose programs already in place. We contacted Fiber Pattana, a company that 
makes roofing from recycled beverage containers, and arranged an interview. By phone, we 
spoke with the CSR officer of Ampol Food, a company that makes school desks and chairs from 
recycled beverage cartons, and sent them information about our project to determine whether 
they could accept Doi Kham’s wasted juice cartons. We interviewed Phillip Baker, the founder 
of a South American pepper production company, to get his input on the feasibility of using 
beverage cartons as planters in contracted farming processes (Appendix D). We also interviewed 
Ciudad Saludable, a Peruvian NGO focused on community solid waste recycling, to understand 
its recycling programs and to assess the possibility of incorporating a similar system into the Pa 
Sang community (Appendix E). The literature review and communications conducted for this 
objective gave us a broad understanding of techniques and program structures to analyze and 
consider.  
Objective 4:  
Evaluate the feasibility and impacts of the chosen programs. 
 In order to weigh the pros and cons of each reuse method inventoried in objective three, 
the team constructed feasibility and impact tables (Appendix F and G). In these tables we have 
listed the environmental, social, and economic pros and cons of each reuse method as they 
pertain to the needs, priorities, and cultural values of Pa Sang community members. The team 
also listed the economic, infrastructural, and regulatory pros and cons of each method, as they 
relate to the capabilities and constraints of Doi Kham and the Pa Sang community. To fill out 
these tables, we conducted research on similar programs and methods that had been carried out 
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in Thailand and around the world. We researched companies that had recycling programs in 
order to learn from their strengths and weaknesses. We also used information learned from our 
interviews with Pa Sang residents, as well as observations from the children's activities we 
conducted. With this table completed, we qualitatively assessed the feasibilities and impacts of 
each method, specific to Doi Kham’s and Pa Sang’s scenario. We evaluated each method by 
estimating the amount of wasted juice cartons needed, the capital cost required, the number of 
people needed to maintain the program, the likelihood of success of the project, and the impact it 
would have on the community. We were then able to compare the methods to one another in 
order to narrow our focus to only those that were viable and beneficial. 
Objective 5:  
Develop plans for the best reuse techniques that are both viable and beneficial for Doi Kham 
and the Pa Sang community. 
 With the analysis of our feasibility and impact table, which combined our findings from 
objectives one, two, and three, we had enough information to make an informed decision as to 
which re-use techniques were both feasible for Doi Kham and beneficial to the Pa Sang 
community. We then compiled these options and presented them to Doi Kham and other 
involved stakeholders, accompanied with explanations of the data, criteria, and reasoning behind 
our decisions. To supplement this presentation, we constructed plans that detailed how Doi 
Kham and involved stakeholders would carry out such programs upon our departure. 
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Chapter Four: Findings & Results  
 In this chapter, we organize our research into three groups of findings: general 
information about Doi Kham and the Pa Sang, Mae Chan community, local small-scale 
solutions, and large-scale solutions. The findings are based on observations from our visits to 
Chiang Rai and interviews carried out with Doi Kham employees, Pa Sang community members, 
and recycling company representatives. Due to the time constraints of our visits to Chiang Rai, 
we were unable to interview local farmers, business owners, and as many schools as we would 
have liked. Therefore, there might be opportunities left unexplored; however, we believe our 
research is comprehensive enough to ensure that we propose feasible and appropriate solutions to 
Doi Kham’s waste problem. 
4.1 Group 1: Doi Kham & the Pa Sang, Mae Chan Community 
Finding 1:  
Due to their origin as a Royal Project initiative, CSR is essential to Doi Kham. 
 Although Doi Kham has expanded out of the Royal Project Foundation, our team found 
that they still follow his Majesty King Bhumibol Adulyadej’s philosophy of ‘sufficiency 
economy’ and people-centered development through their CSR practices. Doi Kham’s CSR 
efforts are evident in their relationship with their suppliers. Doi Kham provides seeds and 
teaches their farmers how to grow them, then buys back the produce at fair prices. This way, Doi 
Kham still supports the Royal Project Foundation’s initiative to provide local farmers with an 
alternative to opium poppy farming, helping them become self-sufficient.  
 During our first visit, we also found that Doi Kham hosted a variety of events and 
activities that supported their suppliers and local community. Some of Doi Kham’s CSR 
representatives organized meetings and activities with different organizations including a local 
school, the mayor’s assistant, and community children, all of which demonstrate their close 
relationships with the residents of the Pa Sang community. Doi Kham also hosted a Children’s 
Day celebration open to all community children at their Chiang Rai factory in which we were 
able to organize repurposing activities. A photograph of the children doing craft activities during 
this event can be seen below in Figure 2. Doi Kham employees were even willing to wash and 
dry a pile of wasted juice cartons for us to use. This clearly showed that Doi Kham is willing to 
allocate time and resources to community programs.  
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Figure 2: Children from the Pa Sang Community painting Doi Kham Juice Cartons 
 During our second visit, we learned that Doi Kham employees would be willing to lead 
and manage local upcycling programs for the wasted juice cartons. They supported the idea of 
involving community members in repurposing the waste to provide part-time jobs to local 
residents. They were also willing to buy back the upcycled goods and sell them at the factory 
store to ensure there would be a customer for the products. This shows that the company is 
invested in supporting local ventures even if they generate a time and economic burden for the 
company and do not solve the overall waste problem.  
Finding 2:  
There are different sources and types of waste juice cartons being produced at Doi Kham’s 
Chiang Rai factory. 
 After touring the manufacturing process and speaking with employees, the team 
determined that there were five locations where wasted juice cartons were produced, and that the 
types of wasted juice cartons produced varied at each location. Although we were unable to 
obtain the amounts of wasted juice cartons produced at each stage, in Table 1 we outline how 
waste is created at each of these stages of the manufacturing process. Figure 3 shows a flow 
diagram of the waste production process at Doi Kham’s Chiang Rai factory.  
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Table 1: Sources of Waste at Doi Kham’s Chiang Rai Factory 
Stage 1: 
Rolling Paper 
At the beginning of the manufacturing process, there are flat rolls of carton 
material laid out in front of the machines. Before it goes into the machine to 
be shaped into a box and filled, the outside layers of the rolls are removed 
and wasted to reduce the chance of contamination. The form of this waste is 
flat and does not have any juice in it.  
Stage 2: Dry 
Run 
The dry run process occurs when the machines are restarting. During this 
process, the machines shape the cartons but do not fill them with juice; these 
cartons are then discarded.  
Stage 3: 
Misshapen 
juice cartons 
After the cartons are filled, some cartons do not meet Doi Kham’s standards 
of shape or size, and thus the juice is drained for reuse and the cartons are 
discarded.  
Stage 4: 
Quality 
Control 
Station 
At this stage, the straws and caps are attached to the juice cartons. Straws are 
attached to the 200 mL sized cartons and caps are attached to the 1000 mL 
sized cartons. If the straws or caps do not correctly attach to the cartons, the 
juice is drained and the cartons are then discarded. 
Stage 5: Straw 
and Cap 
Station 
At the end of the manufacturing process, every 45 minutes, a 200 mL juice 
carton is taken from the production line to do a quality check. This process is 
repeated every 30 minutes for the 1000 mL containers. 
 
 
Figure 3: Doi Kham Waste Production Flowchart 
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 Due to the variety of waste being produced, not all of it can be repurposed in the same 
way. When we conducted the children’s repurposing activities at Pa Sang Elementary School and 
Doi Kham’s Children’s Day celebration, we found out that the 1L cartons work best to make 
planters and the 200 mL juice cartons work best to make crafts such as coasters. In order to 
repurpose as much waste as possible, several repurposing options that suit the different types of 
waste produced at the Doi Kham factory are needed.  
Finding 3:  
Reducing or changing the amount and type of waste produced is not feasible. 
 The team has concluded that it is not within the scope of this project to change the 
manufacturing process to produce less waste. After touring the plant and speaking to employees 
about the manufacturing process, it was clear that the system that Doi Kham uses is efficient. 
The Tetra Pak machines are already designed to maximize efficiency and minimize waste. Each 
month, Doi Kham sends nine million juice cartons to shelves and produces around 100,000 
wasted juice containers. This ratio is respectable at approximately 99-percent production 
efficiency. 
 Much of the waste that is made at Doi Kham is created when the machines switch to 
produce a new type of juice or use a new roll of carton material. When the machines start these 
new processes, they have to go through a dry run process that wastes many containers. While 
reducing the number of times the type of juice is changed could lessen the amount of waste being 
produced, the decision to switch juice production is based on the supply and demand of the 
juices, as well as the needs of their employees to make their overall system most efficient. 
Therefore, changing the operational practices of Doi Kham is not a reasonable solution to this 
problem.  
 Furthermore, changing the containers to biodegradable cartons is not currently a feasible 
option for Doi Kham. Doi Kham has invested in the infrastructure that produces the current 
cartons, so switching to new machinery would not be worth the capital cost. Also, with the lack 
of structured waste and recycling processes in Mae Chan it is not guaranteed that the 
biodegradable cartons would be able to decompose in the appropriate environment and thus 
could continue to build up in a similar manner.  
Finding 4:  
Due to the large quantity of waste being produced, a large-scale solution is needed to manage 
the waste sustainably. 
 The team acquired Doi Kham’s waste production data for five months (Appendix H). The 
data for the month of January, 2017, which represent the statistics for a typical month, are shown 
in Table 2. Approximately 100,000 cartons are wasted each month. The large quantities of 
discarded juice cartons dictate that a large-scale recycling solution, which would manage all of 
the waste being produced for an extended period of time, is necessary for solving Doi Kham’s 
waste problem. Small-scale repurposing solutions, which use some of the wasted juice cartons, 
can benefit the local community by potentially providing an alternative income and teaching 
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future generations about reuse. However, these types of solutions do not solve Doi Kham’s waste 
problem because they would account for less than 1% of the waste production.  
 
Table 2: Doi Kham Waste Statistics for January  
 
 
4.2 Group 2: Small-Scale Repurposing Solutions 
Qualitative analysis of proposed small-scale repurposing solutions can be found in Appendix F.  
Finding 5:  
Doi Kham and Pa Sang, Mae Chan community members are interested in community-
orientated repurposing solutions of the wasted juice cartons. 
 During our first visit to the Doi Kham factory in Chiang Rai, Doi Kham’s plant manager, 
Mr. Napol Muenkiang (P’Napol), suggested that the waste juice cartons be used to make baskets 
to give to customers as a gift when they buy Doi Kham’s products at a certain price, or sold as a 
present for special occasions. These upcycled baskets would not necessarily serve to increase the 
company's profit, but to promote their marketing campaigns and strengthen their relationship 
with the community.  
 During our meeting with the mayor of the Pa Sang district, Mr. Preecha Kumboonrong, 
we learned that he supported the idea of making baskets from Doi Kham’s wasted juice cartons. 
He believed the repurposing program could serve as a good part-time job for Pa Sang residents 
but would not be viable as a full-time job because it would not be economically feasible to pay 
people minimum wage (300 baht per day) to make the baskets. He also mentioned similar 
programs had been initiated in the past, but had all failed due to a lack of financial support and 
proper management.  
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 After our meeting we the mayor, we learned that Thanapon Sitti (P’Pram), a community 
relationship officer for Doi Kham, would be willing to take on the responsibility of managing the 
basket program to ensure its success. This shows that although Doi Kham understands that a 
long-term, large-scale solution is required to process the volumes of waste they currently 
produce, they still encourage short-term repurposing solutions that can benefit local residents and 
customers. 
Finding 6:  
Schools are excited to incorporate reuse programs in their curriculum. 
 On our first trip to Chiang Rai, the team visited Pa Sang Elementary School, a school 
with 200 students, and met with Jiraphorn Muangsuk, the secretary of the school. She explained 
how their school incorporates reuse programs into their curriculum. We found that kindergarten 
students use water bottles as planters as seen in Figure 4. One possibility is replacing the water 
bottles with juice containers. 
 
 
 
Figure 4: Water bottle planters created by kindergarten students in Pa Sang Elementary School 
 This school was selected as the STEM Education role model in the district. This program 
is an initiative of Her Royal Highness Princess Maha Chakri Sirindhorn, aimed to encourage 
students to use their critical thinking skills (Jiraphorn Muangsuk, personal communication, Jan 
13, 2017). Jiraphorn also suggested creating an herb garden and starting a planting skills program 
with the juice containers. After the interview, the team prepared for a Children’s Day activity 
with over 100 students. We conducted painting activities and learned that they gained students’ 
interests, but did not create value-added, sellable products. The crafts that were made during the 
painting activities are shown below in Figure 5.  
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Figure 5: Painted Doi Kham juice cartons created by students at Pa Sang Elementary School 
 The following day, as a part of Doi Kham’s Children’s Day celebration, we conducted 
juice carton repurposing activities with better outcomes. We led coaster-weaving and planter-
making activities that also interested children, and the results were put to practical use.  
 From our findings, we learned that two schools in the Chiang Rai area are interested in 
incorporating juice cartons into their current curriculum because it builds students’ creativity and 
critical thinking skills, while teaching them about sustainability (Jiraphorn Muangsuk, personal 
communication, Jan 13, 2017). Baan Huay Euen Elementary school in Chiang Rai is working on 
their organic gardening program, and the teachers are interested in using the juice cartons as 
planters. However, this school is located far away from Doi Kham, which makes transportation 
difficult. 
Finding 7:  
There is not a viable market for reused juice carton craft products in Mae Chan. 
 On the first day of meeting Doi Kham’s employees, we met with Lalipat Phakeaw 
(P’Nat), a worker in the environment department. She informed us that she created hats to sell in 
the Chiang Rai market, as shown in Figure 6. At first, she was selling many hats, but sales 
dropped rapidly. Also, wages were not enough compared to the amount of time spent on creating 
the hats. Another option we considered is selling children’s juice carton crafts, but the quality of 
children’s crafts did not meet retail standards as we learned from conducting children’s activities 
at Baan Pa Sang Elementary School. With a lack of people creating quality upcycled products 
and selling them, there will ultimately be a lack of interest in a market of upcycled juice carton 
goods (P’Nat, Personal Communication, January 13, 2017). Similar initiatives have been carried 
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out in the Pa Sang district but all have failed due to lack of leadership and monetary investment 
(Somchit Jaintah, Personal Communication, February 7, 2017).  
 
 
 
Figure 6: Upcycled hat made from wasted Doi Kham juice cartons by Doi Kham employees 
Finding 8:  
Juice cartons can be reused as planters, but they are not feasible for industrial farming. 
 The materials that compose the juice cartons, aluminum, paperboard, and polyethylene, 
make the wasted beverage containers a good option for garden planters. A test done by the team 
to grow kale from seeds in a wasted Doi Kham juice carton was successful in Bangkok, as 
evidenced in Figures 7 and 8. 
 While wasted beverage carton planters have been successful on a small scale, using them 
for large-scale farming has not been supported. Phillip Baker, a pepper producer in South 
America, suggested that using juice cartons would be inefficient for his farmers (Phillip Baker, 
personal communication, Jan 25, 2017). According to Baker, the cartons would only function for 
one cycle of transplants, and would only prove useful if they were to decompose as the plants 
grow. He also stated that there are other more suitable and sustainable options readily available 
like egg-cartons. In Chiang Rai, Doi Kham did not think that using juice cartons would be 
successful for their farmers because the farmers already have other efficient farming practices 
they use for transplanting, and the transportation costs for the wasted cartons would be high 
(P’Napol, personal communication, Jan 12, 2017).  
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Figures 7 and 8: Kale grown in Doi Kham juice carton by Chulalongkorn Students 
4.3 Group 3: Large-Scale Recycling Solutions  
Qualitative analysis of proposed large-scale recycling solutions can be found in Appendix G.  
Finding 9:  
Currently there is no infrastructure to recycle in Chiang Rai, but there is interest in creating 
recycling programs. 
 Currently Doi Kham ships their wasted juice cartons to Charoen Phol, a local waste 
storage facility approximately 1.5 km away from the factory, because there are no recycling 
plants in the province. Doi Kham is paying for the transportation costs and giving the cartons 
away for free because Charoen Phol reported that they could no longer afford to buy all of the 
waste. Doi Kham tried sending the waste to the local government to be burned, but the practice 
produced large amounts of greenhouse gases, and Doi Kham and the government stopped 
supporting it. Furthermore, the government has begun to encourage residents to separate their 
waste and recyclables. However, the waste gets combined once again at the waste facility, and 
disposed of jointly. This shows that the government and residents are willing and excited to 
welcome recycling in the region, but that the lack of infrastructure is delaying the process.  
 After explaining Doi Kham’s waste generation problem to David Berón Echevarría, a 
former Watson Scholar who focuses on the politics and economics of waste management, he 
suggested that there is sufficient waste being produced at the Doi Kham factory to open a 
microenterprise recycling facility in Chiang Rai. The reason is because separating the paper from 
the polyethylene and aluminum of juice cartons is a relatively simple process, and a significant 
revenue can come from selling the paper pulp. Therefore, the return on investment from the 
recycled materials would justify the capital cost of the recycling facility. We also found that 
microenterprises of this sort have been started by the non-profit Ciudad Saludable and have been 
successful in Peru and other countries in South America (Eduardo De La Torre Jave, personal 
communication, Jan 25, 2017). Eduardo De La Torre Jave, a project coordinator at Ciudad 
Saludable,  was willing to assist Doi Kham in forming this microenterprise, and he believed that 
the model used in South America could have a similar positive impact in Chiang Rai. 
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Finding 10:  
There are organizations in Thailand that promote recycling and meet their Corporate Social 
Responsibility goals by making building materials from wasted beverage cartons. 
 As a part of our research, we sought to connect with already established organizations, in 
or around Thailand, that recycle wasted beverage cartons. We found that the most prevalent 
efforts were in recycling the polyethylene and aluminum from the wasted cartons into building 
materials and furniture. The organizations we found, and reached out to, are the Amphol Food 
Group, the Thailand Creative Design Center (TCDC), Green Board Thailand, and Fiber Pattana, 
along with Tetra Pak Global and initiatives of theirs in Malaysia, and Hong Kong. All of these 
companies use the same general procedures for recycling wasted beverage cartons, and would all 
be able to utilize Doi Kham’s wasted cartons from Chiang Rai. However, the company we were 
able to connect with most closely was Fiber Pattana.  
 Fiber Pattana is a Bangkok-based company that collects wasted beverage cartons from 
beverage companies, third-party waste facilities, and collection bins at department stores. They 
separate the paper pulp from the aluminum and polyethylene of the beverage cartons and recycle 
these materials into three main products. The aluminum and polyethylene are heated and molded 
into ‘Green Roof’ and ‘Eco-Board’ products, which are fire retardant, insulating, shock 
absorbent, flexible, reflective to ultraviolet rays, and have a long lifespan. The paper pulp is used 
in their ‘Eco-Paper’ product, or sold to the Siam Cement Group (SCG) to be made into 
cardboard packaging.  
 After visiting the Charoen Phol facility in Mae Chan, Chiang Rai, and after speaking with 
the facility’s owner, Mrs. Nitinart Tethunyawarakul, we discovered that until 2015 she had been 
selling the waste to Fiber Pattana. Doi Kham would transport the cartons daily from their factory 
by small truck  to Charoen Phol. Mrs. Nitinart Tethunyawarakul would receive the cartons, 
compress them into 700 kg cubes, and sell them to Fiber Pattana. The compressed waste at 
Charoen Phol is shown in Figure 9. This relationship ended, Fiber Pattana reported to us, when 
they noticed that third-party waste collectors began adding hidden weigh like rocks to the 
compressed cubes, which damaged Fiber Pattana’s equipment. This led Fiber Pattana to source 
their supply of wasted cartons directly from beverage company factories in Thailand. However, 
the amount of wasted cartons they are currently collecting in Thailand does not meet their 
production demands. As a result, Fiber Pattana is importing around 50% of their supply from 
other countries, including those as far as Canada and Japan.  
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Figure 9: Compressed Wasted Juice Cartons 
 After learning of the former relationship between Fiber Pattana and Chareon Phol, the 
team contacted and met with Fiber Pattana’s marketing manager, Khun Saichon. At the meeting, 
we learned that Fiber Pattana has made it their goal to increase production by 20 percent in 2017. 
To do this, they plan on expanding their reach to directly collect from more beverage companies, 
in more provinces of Thailand. We also discovered that the company splits their operations into 
separate for-profit and not-for-profit accounts. In their for-profit accounts, wasted cartons are 
purchased by Fiber Pattana, and are recycled into products that they intend to sell for a profit. In 
their not-for-profit accounts, the aluminum and polyethylene from donated wasted cartons are 
recycled into products that Fiber Pattana donates back to victims of natural disasters. The paper 
pulp byproduct from these donations, and the ensuing sales from Fiber Pattana’s ‘Eco-Paper’ 
products, allow the company’s not-for-profit account to be economically feasible. After our 
discussions, Khun Saichon expressed that Fiber Pattana would be very interested in exploring a 
direct partnership with Doi Kham.  
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Chapter Five: Recommendations  
 The focus of this project was to reduce Doi Kham’s waste problem while maintaining its 
strong relationship with the Mae Chan community. From our findings, our team has determined a 
set of recommendations that will strengthen Doi Kham’s Corporate Social Responsibility (CSR) 
strategies and follow his majesty King Bhumibol Adulyadej’s philosophy. We have divided our 
recommendations into two groups: large-scale recycling recommendations and small-scale 
repurposing recommendations. This chapter begins by discussing our large-scale recycling 
recommendations, which would eliminate all of Doi Kham’s waste. Then we present our small-
scale repurposing recommendations, which focus on local CSR aspects of the project. The 
chapter will also detail some of the limitations to implementing these recommendations. 
5.1 Group 1: Large-Scale Recycling Recommendations 
 After our visits to Doi Kham’s factory, we determined that a large-scale recycling 
solution is the best option for the company’s waste problem due to the high volume and variety 
of waste. After evaluating the large-scale recycling options available, and contacting different 
recycling companies in Bangkok, we determined the most expedient and effective option for Doi 
Kham would be to form a partnership with the recycling company Fiber Pattana. This 
partnership would allow Doi Kham to manage all of their waste, to fulfill their CSR goals, and 
potentially to lead to widespread beverage carton recycling in the Mae Chan, Chiang Rai area.  
Recommendation 1:  
We recommend an agreement and partnership to be formed between Doi Kham and Fiber 
Pattana that results in a collaborative CSR project. 
 Our first and foremost recommendation is a collaborative Corporate Social Responsibility 
(CSR) project between Doi Kham and the beverage carton recycling company Fiber Pattana. 
From finding 10, we know that Fiber Pattana is looking to expand their production by 20 percent 
by 2017, and are in need of local raw materials for their manufacturing process because they are 
currently importing 50 percent of the wasted beverage cartons they use. From finding 4, we 
know that Doi Kham consistently produces approximately 100,000 waste juice cartons per 
month. We know the waste is an economic burden to the company because, as determined in 
finding 9,  the company has to ship the waste to Charoen Phol for free due to lack of better 
alternatives in the area. For these reasons, we recommend that Doi Kham donate their wasted 
juice cartons to Fiber Pattana to be made into ‘Eco-Board’ and ‘Greenroof’ products. In turn, we 
recommend that Fiber Pattana send the equivalent amount of ‘Eco-Board’ and ‘Greenroof’ 
products back to the Mae Chan community to benefit local residents.  This project would 
effectively eliminate all of Doi Kham’s waste, and would reduce Fiber Pattana’s raw material 
importation costs. Additionally, the project would support both companies’ CSR goals. An 
agreement that follows the three steps below would be ideal: 
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1) Doi Kham donates its approximately 100,000 monthly wasted beverage containers from its 
Chiang Rai packaging factory to be recycled by Fiber Pattana in Bangkok. Transportation 
costs could be covered in two ways: 
a) Option A: Fiber Pattana could pay the transportation fees to pick up the wasted cartons, 
and Doi Kham would donate the cartons for free 
b) Option B: Doi Kham could pay for the transportation costs and in return Fiber Pattana 
would buy the cartons from Doi Kham 
2) Fiber Pattana uses the aluminum and polyethylene from the donated cartons to make their 
Green Roof and Eco-Board products, while funneling the paper byproduct of the process into 
their Eco-Paper product in order to offset costs 
3) Doi Kham and/or Fiber Pattana transports some of the Green Roof and/or Eco-Board 
products back to the Chiang Rai community  
a) Option A: Donate ‘Eco-Board’ furniture to local schools 
b) Option B: Donate ‘Green Roofs’ to residents in need  
c) Option C: Sell ‘Green Roof’ and ‘Eco-Board’ materials to residents at fair prices 
d) Option D: Make an agreement to build storage facilities from ‘Green Roof’ and ‘Eco-
Board’ material for Doi Kham’s suppliers to store and better preserve their produce 
Recommendation 2:  
We recommend that Doi Kham should acquire a compressing machine to bypass the need for 
a middleman. 
 We determined in Finding 11 that Fiber Pattana has stopped buying the wasted beverage 
cartons from middlemen due to the mishandling of waste. However, the middleman provided an 
important service of compressing the beverage cartons for Doi Kham, which made transportation 
and storage of the waste more efficient and affordable. During the meeting between Fiber 
Pattana and Doi Kham on the second trip the two parties discussed the benefits that a 
compressing machine at the Doi Kham Factory would provide to both companies. Therefore, we 
recommend that Doi Kham either invests in a compressing machine themselves, or negotiates a 
purchasing plan with Fiber Pattana to acquire a compressing machine for the factory. The team 
looked into the capital investment required for a compressing machine, but found a wide range of 
prices and systems. For this reason, we further encourage that Doi Kham work with Fiber 
Pattana, as they have knowledge about this process. This acquisition would allow Doi Kham to 
compress the waste themselves, bypass the need for a middleman, directly handle their waste, 
and follow Fiber Pattana’s directions.  
 
 22 
Recommendation 3:  
We recommend that Doi Kham should collect wasted beverage cartons throughout Mae Chan 
to send to Fiber Pattana. 
 Fiber Pattana requires large quantities of wasted beverage cartons in order to make their 
Green Roof and Eco-Board products, and, as determined in finding 10, they are hoping to 
increase production by 20 percent in 2017, and decrease importation of wasted beverage cartons. 
From finding 9, we found that the community is interested in creating recycling programs. 
Currently, community members are separating their waste but there are no formal recycling 
centers in the region. We recommend that Doi Kham start an educational campaign around the 
community that teaches people about the importance of recycling, encourages them to gather 
wasted beverage cartons, and sell or give them to the Doi Kham factory. We recommend local 
schools to be the primary collection areas because it is relatively easy for students to bring in 
their family’s used beverage containers, and, from finding 6, we know local schools are 
interested and willing to incorporate reuse programs in their curriculum.  Doi Kham would then 
collect the waste cartons from the schools and send them to Fiber Pattana to be recycled along 
with their waste. The non-profit Ciudad Saludable has been successful starting community wide 
recycling programs and has offered to help Doi Kham and the Mae Chan community. Therefore, 
we recommend that Doi Kham reaches out to Ciudad Saludable.  
 By creating this waste collection system, Doi Kham could not only become the first 
collection center for wasted beverage cartons in Mae Chan, but could also build their relationship 
with the Pa Sang community. Having the community participate in the recycling of wasted 
beverage cartons would provide them with a better sense of involvement in the program, and 
would thus further encourage recycling programs in the area. Additionally, if the residents were 
to donate their wasted cartons to Fiber Pattana, and then if Fiber Pattana were to donate their 
products back to the community, the program could become self-sustaining. If the project is 
successful, Doi Kham could use this project as a role model for other communities around 
Chiang Rai, and also for the communities around the other Doi Kham factories. The project 
could lead to large-scale recycling in the northern region. 
5.2 Group 2: Small-Scale Repurposing Recommendations 
 While the partnership between Fiber Pattana and Doi Kham would be the most successful 
method for eliminating the magnitude of wasted beverage cartons produced by Doi Kham, one of 
Doi Kham’s main goals for this project was to strengthen community relations by directly 
involving the residents in a repurposing solution. Therefore, we have outlined recommendations 
that were specifically chosen because they offer an additional benefit to the local community, 
strengthen the relationship between Doi Kham and the community, and are feasible to implement 
and maintain. The proposed solutions focus on teaching the importance of recycling and 
sustainability, which could stimulate recycling programs throughout the province.  
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Reccomendation 4:  
We recommend a small portion of the wasted beverage cartons be repurposed into upcycled 
goods. 
 We determined in Finding 5 that the Doi Kham factory plant manager and community 
leaders supported the idea of community involvement by creating baskets out of the wasted juice 
cartons. Therefore, we recommend that community members build baskets as a part-time job, 
and Doi Kham buys back the baskets to make gift sets of products for special occasions. This 
way, Doi Kham would be supporting the local economy by providing participating community 
members with an alternative income. Additionally, the basket program would serve as a 
marketing campaign for Doi Kham. However, as mentioned in Finding 7, there may be 
challenges such as maintaining proper management, demand for the baskets, and lack of interest 
in creating them. For these reasons, we have drafted a micro-enterprise plan (Appendix I & J) 
that we believe could help Doi Kham start and manage the basket program successfully, as long 
as they find committed community members to participate in it. Ultimately, the basket program 
would raise awareness of reuse programs and would help build the relationship between Doi 
Kham and the Pa Sang community.  
Recommendation 5:  
We recommend that Doi Kham send a small fraction of their wasted juice cartons to local 
schools in the Pa Sang district for repurposing activities. 
 From findings 8 and 6, we know juice cartons work well as planters and can be easily 
turned into usable crafts by children. Therefore, as one of their CSR projects, we recommended 
that Doi Kham sends some of their wasted juice box containers to local schools to be used as 
planters or art supplies. Assuming that most of the local elementary schools have approximately 
200 students, as determined in finding 6, Doi Kham could donate about 200 beverage cartons per 
semester to each local school in the Pa Sang district. This shouldn’t be a problem because, from 
finding 5, we know schools are willing to incorporate reuse programs in their curriculum since 
they teach children how to repurpose waste while developing their creativity skills. The clean, 
flat, rolled waste material, can be used for all types of school supplies for subjects ranging from 
art to science. If this project is successful, beverage cartons may be sent to other schools in 
Chiang Rai. In addition, if recommendation three is adopted, and the school becomes a collection 
point for wasted beverage cartons, then the school will have an ample amount of cartons and Doi 
Kham will not need to deliver them. Although sending cartons to schools will not solve the 
major waste problem in the Doi Kham factory, it helps teach future generations about the value 
and importance of repurposing and recycling waste. 
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Conclusion 
 The goal of our project was to develop the most effective and feasible plan for 
repurposing Doi Kham Food Products’ wasted juice cartons in order to benefit the Pa Sang 
community. Doi Kham produces approximately 100,000 wasted juice cartons from their 
manufacturing process each month. With no local recycling facilities, these wasted cartons are 
continuously piling up. Through our research, we found one large-scale recycling solution which 
we believe Doi Kham should utilize in addressing the entirety of their waste problem, and two 
small-scale repurposing programs that have the potential to strengthen their relationship with the 
local Pa Sang community.  
 As evident in the case of Doi Kham’s factory in Chiang Rai, waste is currently an 
unavoidable byproduct of manufacturing processes. With a lack of recycling infrastructure in 
developing countries, waste has become an imminent problem that can no longer go unattended. 
For this reason, it is imperative that companies, such as Doi Kham, address their waste 
generation and encourage their surrounding communities to do the same. With a more 
environmentally conscious and proactive world, it could be possible to turn the tide and 
significantly reduce waste accumulation problems. 
 
 
 
  
 25 
References 
The Chaipattana Foundation. (2016). Philosophy of sufficiency economy. Retrieved from 
http://www.chaipat.or.th 
Chiemchaisri, C., Juanga, J. P., & Visvanathan, C. (2007). Municipal solid waste management in 
thailand and disposal emission inventory. Environmental Monitoring and Assessment, 
135(1), 13-20. doi:10.1007/s10661-007-9707-1 
EPA. (2014). Reducing wasted food &amp; packaging: A guide for food services and 
restaurants. ().United States Environmental Protection Agency.  
Euller, S., & Petersen, А. (2014). Drinking water contamination caused by uncontrolled landfills. 
Stroitel'Stvo Unikal'Nyh Zdanij i Sooruzenij, (8), 36. 
Ewing, B., Moore, D., Goldfinger, s., Oursler, A., Reed, A. & Wackernagel, M. (2010). The 
ecological footprint atlas.  
Idemudia, U. (2007). Community perceptions and expectations: Reinventing the wheels of 
corporate social responsibility practices in the nigerian oil industry. Business and Society 
Review, 112(3), 369-405. doi:10.1111/j.1467-8594.2007.00301.x 
Idris, A., Inanc, B., & Hassan, M. N. (2004). Overview of waste disposal and landfills/dumps in 
asian countries. Journal of Material Cycles and Waste Management, 6(2), 104-110. 
doi:10.1007/s10163-004-0117-y 
Lapeña, C. (2013, Mar 8,). Trash into treasure: Women 'tetra pickers' lauded as recycling 
champions. GMA News Online,  
Littlewood, D. (2014). ‘Cursed’ communities? corporate social responsibility (CSR), company 
towns and the mining industry in namibia. Journal of Business Ethics, 120(1), 39-63. 
doi:10.1007/s10551-013-1649-7 
McCarthy, N. (2016, Mar 4,). The countries winning the recycling race. Forbes, Retrieved from 
http://www.forbes.com/sites/niallmccarthy/2016/03/04/the-countries-winning-the-
recycling-race-infographic/ 
 26 
Ngoc, U. N., & Schnitzer, H. (2009). Sustainable solutions for solid waste management in 
southeast asian countries. Waste Management, 29(6), 1982-1995. 
doi://dx.doi.org/10.1016/j.wasman.2008.08.031 
Panwar, R., Nybakk, E., Hansen, E., & Pinkse, J. (2016). The effect of small firms' competitive 
strategies on their community and environmental engagement. Journal of Cleaner 
Production, 129, 578-585. doi://dx.doi.org/10.1016/j.jclepro.2016.03.141 
Peerasak Malairungsuk. (2016). Current waste situation in chiang mai, chiang rai and mae hong 
sorn provinces 2016. ().Ministry of Natural Resources and Environment.  
Robertson, D. C. (2009). Corporate social responsibility and different stages of economic 
development: Singapore, turkey, and ethiopia. Journal of Business Ethics, 88, 617-633. 
Retrieved from http://www.jstor.org.ezproxy.wpi.edu/stable/27749735 
Rodríguez-Gómez, J. E., Silva-Reynoso, Y. Q., Varela-Guerrero, V., Núñez-Pineda, A., & 
Barrera-Díaz, C. E. (2015). Development of a process using waste vegetable oil for 
separation of aluminum and polyethylene from tetra pak. Fuel, 149, 90-94. 
doi:10.1016/j.fuel.2014.09.032 
Tang-Lee, D. (2016). Corporate social responsibility (CSR) and public engagement for a chinese 
state-backed mining project in myanmar – challenges and prospects. Resources Policy, 
47, 28-37. doi://dx.doi.org/10.1016/j.resourpol.2015.11.003 
TCDC. (2009). Uncovering packaging, packaging revealed. 
Thai Publica. (2014). Thailand's national agenda of waste management. Retrieved from 
http://thaipublica.org/2014/09/thailands-garbage-crisis/ 
Uddin, M. B., Tarique, K. M., & Hassan, M. R. (2008). Three dimensional aspects of corporate 
social responsibility. Retrieved from 
http://dspace.library.daffodilvarsity.edu.bd:8080/xmlui/handle/123456789/655 
Wilson, D. C., Velis, C., & Cheeseman, C. (2006). Role of informal sector recycling in waste 
management in developing countries. Habitat International, 30(4), 797-808. 
doi://dx.doi.org/10.1016/j.habitatint.2005.09.005 
 27 
World Bank. (2007). Global development finance 2007 : The globalization of corporate finance 
in developing countries. Herndon, US: The World Bank. 
Zhang, D. Q., Tan, S. K., & Gersberg, R. M. (2010). Municipal solid waste management in 
china: Status, problems and challenges. Journal of Environmental Management, 91(8), 
1623-1633. doi:10.1016/j.jenvman.2010.03.012 
  
 28 
Glossary of Technical Terms 
Large-Scale Solution: A recommendation that requires a structured program that continuously 
uses the majority of Doi Kham’s  wasted juice cartons and positively impacts many communities 
 
Recycle: The process that involves breaking down waste material into its components and 
converting it into new materials 
 
Repurpose: To use something again for a different purpose without breaking it into its 
constituent components 
 
Reuse: To use a product again, with or without reprocessing, for the same or different purposes 
 
Small-scale solution: A recommendation that involves using small quantities of wasted juice 
cartons and mainly focuses on local impacts 
 
Sufficiency Economy: A philosophy of his Majesty King Bhumibol Adulyadej based on the 
Thai principles of moderation, reasonableness, and risk management. “This is a method of 
development that stresses the distribution of income to build the overall economic foundation 
and stability of the country before going on to a higher level of development” (The Chaipattana 
Foundation, 2016)  
 
Upcycle: Converting waste material into new products without breaking the compositions 
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Appendices 
Appendix A: Interview Questions for Owner of Local Trash Facility in 
Chiang Rai. 
Interview Preamble 
“We are a group of university students. We are working on a project with Doi Kham 
Food Products in Bangkok and Chiang Rai, Thailand. We are conducting interviews to learn 
more about the needs and priorities related to the implementation of re-use programs in Chiang 
Rai. Our goal is to develop a plan for repurposing Doi Kham Food Products’ waste juice 
cartons in order to benefit the Chiang Rai community. 
Your participation in this interview is completely voluntary and you may withdraw at any 
time. If you would like, we would be happy to include your comments as anonymous, although it 
would be useful for the context of our findings.”  
 
Questions: 
 
• What is/are your name(s) and how do you spell them? 
• What did you use to do with the waste? Why did you stop doing that? 
• Did you accept the waste both filled with juice and empty boxes from Doi Kham? 
• Who did you transport the waste to? How did you transport the waste? 
• Is your company the only one to accept the waste carton? If so, why? 
• How does the waste impact the people who live near the factory? 
• Where are all the waste facilities located in Chiang Rai province?  
• May we exchange contact information? 
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Appendix B: Interview Questions for Secretary of a Local Elementary School, 
Baan Pa Sang. 
Interview Preamble 
“We are a group of university students. We are working on a project with Doi Kham 
Food Products in Bangkok and Chiang Rai, Thailand. We are conducting interviews to learn 
more about the needs and priorities related to the implementation of re-use programs in Chiang 
Rai. Our goal is to develop a plan for repurposing Doi Kham Food Products’ waste juice 
cartons in order to benefit the Chiang Rai community. 
Your participation in this interview is completely voluntary and you may withdraw at any 
time. If you would like, we would be happy to include your comments as anonymous, although it 
would be useful for the context of our findings.”  
 
Questions: 
 
• What is/are your name(s) and how do you spell it? 
• What do you teach and what grades do you teach? 
• Do you teach about the environment and sustainability in your curriculum? 
• What is your current relationship with Doi Kham? 
• Does the waste from Doi Kham affect you? 
• Would you be interested in using the tetra pak containers for your school or students? 
What do you expect from using them? 
• Is there any idea that we have presented interest you the most? 
• We have seen any plants using plastic bottles as the planter hanging outside of the 
classroom. Are there any agricultural program you are working on?  
• Could the wasted beverage carton be used as the planter instead of plastic bottle? 
• Is our project suitable for the school? If it is possible, can it be used in other school as 
well? 
• Can we conduct children’s activity in your school? 
• May we exchange contact information? 
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Appendix C: Interview Questions for Local Government  
Interview Preamble 
“We are a group of university students. We are working on a project with Doi Kham 
Food Products in Bangkok and Chiang Rai, Thailand. We are conducting interviews to learn 
more about the needs and priorities related to the implementation of re-use programs in Chiang 
Rai. Our goal is to develop a plan for repurposing Doi Kham Food Products’ waste juice 
cartons in order to benefit the Chiang Rai community. 
Your participation in this interview is completely voluntary and you may withdraw at any 
time. If you would like, we would be happy to include your comments as anonymous, although it 
would be useful for the context of our findings.”  
 
• What is/are your name(s) and how do you spell it? 
• รบกวนชว่ยแนะนําตวัเอง ชื3อ ตําแหน่งงาน ดว้ยนะคะ/ครับ 
• What is your greatest concern for this 
community?  คณุและชมุชนมคีวามวติกกงัวลในดา้นไหนเกี3ยวกบัขยะที3เกดิจากขั Cนตอนการผลติบรร
จภุณัฑด์อยคํา  
• Are there any specific needs or problems in the community you would like us to address? 
• คณุคดิวา่ชมุชนมคีวามตอ้งการอะไรในการแกไ้ขปัญหานีC 
• Would Chiang Rai resident need household goods/equipment that can be made from juice carton? 
(such as Green roof, cardboard, or furniture) 
• คณุคดิวา่ชาวบา้นที3เชยีงรายมคีวามตอ้งการผลติภณัฑอ์ยา่งไรที3สามารถดดัแปลงมาจากบร
รจภุณัฑนํ์Cาผลไม ้เชน่ หลงัคา กลอ่งกระดาษ เฟอรน์เิจอร ์
• What are the main goals in this area for the next 5-10 years? 
• ในอกี 5-10 
ปีขา้งหนา้พวกคณุมเีป้าหมายหรอืโครงการอะไรที3จะแกไ้ขเกี3ยวกบัปัญหาขยะที3เกดิข ึCนจากโ
รงงานดอยคําหรอืเปลา่ 
• How does the waste impact the people who live near the factory? 
• ขยะที3เกดิจากโรงงานมผีลกระทบตอ่ชมุชนที3อาศยัอยูล่ะแวกโรงงานอยา่งไรบา้ง 
• Where are all the waste facilities located in Chiang Rai province?  
• มสีถานที3สําหรับจัดเกบ็ขยะอยูท่ ี3ใดบา้งในเชยีงราย 
• How could the government support this project?  
• ทางรัฐบาลสามารถสนับสนุนโปรเจคนีCในอยา่งไรไดบ้า้งไหม 
• What potential partnerships do you see between you or some other organization and Doi Kham? 
• ในความคดิเห็นของคณุ มคีวามเป็นไปไดม้ากนอ้ยเพยีงใด 
ที3ชมุชนของคณุและบรษัิทดอยคําจะสามารถรเิร ิ3มโครงการรว่มกนั 
• May we exchange contact information? 
• รบกวนขอแลกเปลี3ยนเบอรต์ดิตอ่ไดไ้หมคะ่/ครับ 
• Who would you suggest we should contact in the local community? 
• รบกวนคณุชว่ยแนะนําเราวา่มใีครที3เราสามารถไปพดูคยุหรอืขอขอ้มลูเพิ3มเตมิที3จําเป็นสําหรั
บโครงการนีCไดไ้หมคะ/ ครับ 
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Appendix D: Interview Questions for Phillip Baker  
Interview Preamble 
“We are a group of university students. We are working on a project with Doi Kham 
Food Products in Bangkok and Chiang Rai, Thailand. We are conducting interviews to learn 
more about the needs and priorities related to the implementation of re-use programs in Chiang 
Rai. Our goal is to develop a plan for repurposing Doi Kham Food Products’ waste juice 
cartons in order to benefit the Chiang Rai community. 
Your participation in this interview is completely voluntary and you may withdraw at any 
time. If you would like, we would be happy to include your comments as anonymous, although it 
would be useful for the context of our findings.”  
 
• Explain the Current Situation with Doi Kham 
• Can you tell us a bit about your company? 
• Can you explain the relationships between your farmers and the company? How is this 
organized? 
• I know your contracts with your farmers entail supplying your seeds, and teaching/helping them 
grow your peppers - is there any transplanting process on that end? Or is it all seed to ground? 
• We are thinking about using wasted juice cartons as planters, would you think that these cartoons 
would work for your farming setup? 
• Knowing what you know about our company and situation do you think that planters would be a 
good idea for the Chiang Rai farmers? 
• What do you think the main hurdles to using the planters would be? 
• Do you have suggestions for overcoming these hurdles? 
• Do you have any other ideas for uses of the Doi Kham juice containers? 
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Appendix E: Interview Questions for Ciudad Saludable  
Interview Preamble 
“We are a group of university students. We are working on a project with Doi Kham 
Food Products in Bangkok and Chiang Rai, Thailand. We are conducting interviews to learn 
more about the needs and priorities related to the implementation of re-use programs in Chiang 
Rai. Our goal is to develop a plan for repurposing Doi Kham Food Products’ waste juice 
cartons in order to benefit the Chiang Rai community. 
Your participation in this interview is completely voluntary and you may withdraw at any 
time. If you would like, we would be happy to include your comments as anonymous, although it 
would be useful for the context of our findings.”  
 
1. Explain our project 
2. what is your position? What are you in charge of? 
3. Can you explain the new model of Environmental Management of Solid Waste? 
4. How did you organize the informal waste pickers into microenterprises? 
5. Who funds the programs?  
6. How do you pay the collectors? 
7. About how many people are involved in the process? 
8. How are you working with the local government? 
9. What are the different types of solid waste that they recycle? 
10. How did they deal with the juice carton type of waste? 
11. Normally does the waste that the company receives come from donations or does the company 
buy it?   
12. How do you separate the waste (by hand,for example)? 
13. How many branches do you have? 
14. When did this program start?  
15. Do you have any sponsors? If so, who are they?  
16. What is the goal of the company? 
17. Are you planning to expand your business (microenterprise) into other cities, provinces, or 
countries? How do you plan on doing that? 
18. How do you deal with disposal waste that caused pollution? 
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Appendix F: Small Scale Feasibility and Impacts Table 
 
Feasibility and benefits tables Factors 
Economic Environmental Social 
 
 
 
Short 
term 
solutions 
Planter Advantage Reduce cost for 
DKF 
Reduce the amount 
of plastic used 
Build relationship 
between Doi 
Kham, local 
school and local 
plant shop 
Disadvantage The carton planter 
has short lifetime 
since the cut part 
can get easily 
soaked by water. 
The planter has 
short lifetime and 
some parts are hard 
to decompose. 
It could give a 
burden to the 
local school and 
local plant shop. 
School 
supplies 
in art 
lesson 
Advantage The school can 
reduce cost in 
buying materials 
for their art 
lessons. 
The juice cartons 
can be reuse as 
school supplies 
which reduce 
amount of waste. 
Young students 
learn awareness 
of recycling and 
reuse 
Disadvantage The school needs 
to find some 
experts who can 
actually teach how 
to make crafts out 
of juice cartons. 
1. Small supplies of 
juice carton, may not 
sustainable to 
reduce the waste 
 
It seems like we 
are giving the 
burden to local 
school. 
Hand 
craft 
Advantage Income for local 
residents 
 
Reduce amount of 
waste generated 
from juice cartons in 
Mae Chan district 
Better 
relationship 
between Doi 
Kham and Mae 
Chan’s resident 
Disadvantage 1.Labor cost 
2. Quality control 
1. Fad 
2.The community 
might not have 
potential to do the 
hand crafts out of 
juice cartons. 
Some residents 
may not want to 
participate with 
Doi Kham 
project. 
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Appendix G: Large Scale Feasibility and Impacts Table 
 
Feasibility and Impacts tables 
 
 
Factors 
Economic Environmental Social 
Long 
term 
solution 
Repulping 
process 
- Fiber 
pattana 
- Green 
board 
- TCDC 
- Ampol 
Food 
Advantage Juice carton waste 
can be sold to be 
transformed into roof 
or furniture which is 
lightweight but high 
strength 
Sustainably uses all 
of the waste juice 
carton being 
generated 
The roof made 
from the wasted 
juice cartons 
can be donated 
to people in 
need 
Disadvantage Cost of production 
and transportation 
Air pollution comes 
from repulping 
process and 
transportation of the 
juice cartons 
Does not 
directly involve 
local community 
members 
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Appendix H: Doi Kham Waste Data for September 2016 - January 2017 
 
Doi Kham Waste Statistics for September 2016 
 
 
Type of 
cartons 
Amount 
produced 
Waste generated 
from the machine 
Waste generated from the 
system (For example, quality 
check) 
Total 
waste 
Total waste 
(carton) 
200 ml. 
Machine 
number 1 
984,036.00 1.47% 0.73% 2.20% 21,680.00 
200 ml. 
Machine 
number 2 
1,307,359.00 0.66% 0.71% 1.37% 17,897.00 
500 ml.& 
1,000 ml. 
620,710.00 1.47% 1.61% 3.08% 19,122.00 
200 ml. Speed 
line 
6,372,986.00 0.36% 0.37% 0.73% 46,399.00 
Total  9,285,091.00 0.59% 0.54% 1.13% 105,098.00 
 
Doi Kham Waste Statistics for October 2016 
 
 
Type of 
cartons 
Amount 
produced 
Waste generated 
from the machine 
Waste generated from the 
system (For example, quality 
check) 
Total 
waste 
Total waste 
(carton) 
200 ml. 
Machine 
number 1 
1,191,469.00 0.90 % 0.78 % 1.68% 19,997.00 
200 ml. 
Machine 
number 2 
736,661.00 0.77 % 0.69 % 1.46% 10,721.00 
500 ml.& 
1,000 ml. 
764,678.00 1.85 % 1.06 % 2.91% 22,279.00 
200 ml. Speed 
line 
5,101,593.00 0.46 % 0.40 % 0.85% 43,433.00 
Total  7,794,401.00 0.69 % 0.55 % 1.24% 96,430.00 
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Doi Kham Waste Statistics for November 2016 
 
 
Type of 
cartons 
Amount 
produced 
Waste generated 
from the machine 
Waste generated from the 
system (For example, quality 
check) 
Total 
waste 
Total waste 
(carton) 
200 ml. 
Machine 
number 1 
1,112,525.00 0.56% 0.61% 1.16% 12,933.00 
200 ml. 
Machine 
number 2 
1,111,974.00 0.63% 0.60% 1.23% 13,702.00 
500 ml.& 
1,000 ml. 
943,362.00 1.73% 1.56% 3.29% 31,065.00 
200 ml. Speed 
line 
4,496,298.00 0.46% 0.41% 0.87% 38,902.00 
Total  7,664,159.00 0.65% 0.61% 1.26% 96,602.00 
 
Doi Kham Waste Statistics for December 2016 
 
 
Type of 
cartons 
Amount 
produced 
Waste generated 
from the machine 
Waste generated from the 
system (For example, quality 
check) 
Total 
waste 
Total waste 
(carton) 
200 ml. 
Machine 
number 1 
837,530.00 0.57 % 0.70 % 1.27 % 10,610.00 
200 ml. 
Machine 
number 2 
1,183,172.00 0.63 % 0.67 % 1.30 % 15,332.00 
500 ml.& 
1,000 ml. 
1,126,140.00 1.27 % 2.00 % 3.27 % 36,814.00 
200 ml. Speed 
line 
5,843,181.00 0.31 % 0.38 % 0.69 % 40,077.00 
Total  8,990,023.00 0.49 % 0.65 % 1.14 % 102,833.00 
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Doi Kham Waste Statistics for January 2017 
 
 
Type of cartons 
Amount 
produced 
Waste generated 
from the machine 
Waste generated from the 
system (For example, quality 
check) 
Total 
waste 
Total waste 
(carton) 
200 ml. 
Machine 
number 1 
1,047,900.00 0.49 % 0.76 % 1.26 % 13,192.00 
200 ml. 
Machine 
number 2 
1,052,140.00 0.62 % 0.72 % 1.34 % 14,112.00 
500 ml.& 
1,000 ml. 
1,225,764.00 0.80 % 1.81 % 2.61 % 31,994.00 
200 ml. Speed 
line 
5,166,668.00 0.21 % 0.38 % 0.59 % 30,476.00 
Total  8,492,472.00 0.38 % 0.68 % 1.06 % 89,774.00 
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Appendix I: Microenterprise Handbook - English Version  
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Appendix J:  Microenterprise Handbook - Thai Version 
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